Effect of angiotensin II and arginine vasopressin on aldosterone production and phosphoinositide turnover in rat adrenal glomerulosa cells: a comparative study.
We have previously shown that arginine vasopressin (AVP) stimulates the production of aldosterone in isolated superfused adrenal glomerulosa cells by a mechanism that involves an increased turnover of phosphoinositides. In the present study we compared the characteristics of AVP- and angiotensin II (AII)-induced changes in phosphoinositide turnover and aldosterone production in the rat. Selected concentrations of the two peptides, which were equipotent in terms of the magnitude of changes induced in phosphoinositide turnover, stimulated aldosterone production to the same extent only in the initial phase of the stimulation. A sustained aldosterone response was only observed in AII-stimulated cells. On the other hand, the AVP-induced increase in incorporation of [32P]phosphate into phosphatidylinositol and the stimulation of inositol phosphate production were maintained during incubation. Preincubation of the cells with AVP failed to modify the effects of AII on phosphoinositide breakdown or aldosterone production. These results indicate that desensitization at the level of the receptor or at a post-receptor site is not responsible for the transient character of AVP-induced aldosterone production. Delayed activation of an inhibitory mechanism by AVP can also be excluded. Additivity of the stimulation of the phosphoinositide turnover observed at submaximally, but not maximally, effective concentrations of AII indicates that the two agonists act on the same phosphoinositide pool. We suggest that the sustained steroidogenic effect of AII involves an as yet unidentified mechanism, which is absent when the cells are stimulated with AVP.